Hypophyseal actions of pulsatile gonadotropin-releasing hormone in the ewe: development and application of a new experimental model.
Ovariectomy of ewes during seasonal anestrus and immediate replacement with subcutaneous Silastic progesterone implants which maintained a midluteal-phase level of circulating progesterone obliterated pulsatile luteinizing hormone (LH) secretion for up to 2 weeks without preventing a normal response of the pituitary to exogenous pulses of gonadotropin-releasing hormone (GnRH). Consideration was given to the possibility that such 'progesterone-suppressed ewes' would be useful as an animal model for isolating the pituitary from pulsatile GnRH secretion, and for testing the hypophyseotropic actions of exogenous GnRH. Two experiments were conducted using this progesterone-suppressed ewe as an animal model. In the first, the amplitude of LH pulses elicited by episodic delivery of GnRH was found to depend upon the frequency of exogenous GnRH pulses. Hourly frequency produced larger LH pulses than a 30-min frequency of GnRH. In the second experiment, LH surges were induced in progesterone-suppressed ewes by a combined treatment of estradiol and GnRH in patterns designed to approximate those secreted in the follicular phase of the estrous cycle. Our findings suggest that the progesterone-suppressed ewe is a suitable animal model for studying the hypophyseotropic actions of GnRH. Further, they are consistent with two hypotheses concerning the regulation of the tonic and surge modes of LH secretion. (1) The inverse relationship between LH pulse frequency and amplitude observed in a number of situations can be accounted for, at least in part, by a differential response of the pituitary to GnRH. (2) Progesterone can block the LH surge by an action on the brain and an inhibition of pulsatile GnRH release.